Spontaneous glomerular lipidosis was found in a 12-week-old male Syrian hamster of the AP A strain. Lipids in the glomeruli were observed as droplets in a prominently expanded mesangial area and as emboli in a dilated capillary lumen. Lipid deposition was also, but less often, detected in tubular epithelial cells and interstitial cells around the lipid-laden glomeruli. This case of glomerular lipidosis was considered to be closely related to hyperglycaemia and hyperlipidaemia.
Since Kimmelstiel and Wilson (1936) described the existence of lipid emboli in the glomeruli of patients with diabetes mellitus, the relationship between glomerular lipid accumulation and development of some glomerular diseases has been discussed based on experif!1ental data (Hartroft, 1955; Moorhead et 01., 1982; Kelley & Izui, 1983; Grond et 01., 1984; Wennberg et 01., 1984; Grond et 01., 1986 ; Al-Shebeb et 01., 1988) .
On the other hand, reports of spontaneous glomerular lipid deposition are rare among laboratory animals (Elema & Arends, 1975; Enomoto & Akazaki, 1987) . In 1987, we found glomerular lipid deposition in a 12-week-old male Syrian hamster of the APA strain, which has been developed in Japan (Tajima, 1968) Institute of Physical and Chemical Research, Saitama. This paper describes the histopathology of this animal.
Case description
The animal was one male out of the 42 Syrian hamsters of the APA strain (20 males and 22 females), which were weaned at an age of 4 weeks and thereafter kept in groups of 4 or 5 of the same sex under controlled conditions (temperature, 24± 1°C; humidity, 60± 5070)in stainless steel cages with sterilized wood shavings for bedding. The animals were fed a commercial pelleted diet, CMF (27' 7% protein, 8, 8% fat; Oriental Yeast Co, Tokyo) and were allowed tap water ad libitum. At 12 weeks of age, all of the 42 hamsters were killed by exsanguination under ether anaesthesia. The animal was smallest (89' 6 g) among males (118' 4 ± 9, 3 g) and was the only case positive for urine glucose (3 + , 500mg/dl by uropaper; Eiken Chemical Co, Tokyo). The hamster was also weakly positive for urine protein (I +,30 mg/dl by uropaper), and the kidneys of this animal were moderately enlarged with slightly irregular granulation of the surface. A serum sample of this hamster showed a milky appearance. The heart, lungs, liver, spleen, pancreas and kidneys were fixed in 10% buffered formalin. All histological specimens were paraffin embedded and routinely stained with haematoxylin and eosin (H & E) or periodic acid-Schiff (PAS). For lipid detection, frozen sections of the liver, spleen, pancreas and kidney were stained with Sudan Black B (SBB). For electron microscopical examinations, kidney tissues were fixed in glutaraldehyde-paraformaldehyde, postfixed in osmic acid, dehydrated through graded alcohol, embedded in epoxy resin, sectioned, stained with uranyl acetate and lead citrate, and examined with a JEM-100S electron miCroscope (lEOL Ltd, Tokyo).
Results
In the renal specimens stained with H & E, all the glomeruli showed mesangial thickening with various grades, and vacuoles with various sizes were observed in about 40070of glomeruli, which showed severe mesangial thickening (Fig. 1) . These vacuoles were positive for SBB ( Fig. 2A) , and they were usually located both in expanded mesangial areas and dilated capillary lumina (Fig. 2B) . Electron microscopy revealed that most of these lipid droplets in the mesangial area were present in mesangial cells (Fig. 3) . Lipid droplets were also but less often observed in tubular epithelial cells in the cortex and in interstitial cells around the lipid-laden glomeruli (Figs 1 and 4) . In addition to these alterations, focal changes consisting of tubular atrophy and/or tubular dilation with proteinaceous cast were observed in scattered individual nephrons. In other organs, vacuolar degeneration of pancreatic islet cells (Fig. 5 ), marked deposition of lipid droplets in splenic reticuloendothelial cells (Fig. 6) , and very slight lipid deposition in hepatocytes and Kupffer cells were detected.
Discussion
In a systematic pathological study of spontaneous diseases of APA hamsters (Doi et 01., 1987) , this is the first time we have observed glomerular lipidosis.
The animal showed marked glucosuria, which was probably due to hyperglycaemia resulting from prominent vacuolar degeneration of pancreatic islet cells. Moreover milky appearance of its serum suggests that this hamster was also in a hyperlipidaemic state, though unfortunately blood chemical analysis was not performed. These findings suggest that this hamster was probably suffering from diabetes mellitus, and glomerular lipidosis in this case was considered to be closely related to both hyperglycaemia and hyperlipidaemia. In the present animal, marked lipid deposition was noticed only in the splenic reticuloendothelial cellsand in the renal glomerular mesangial cells and we consider that this is interpreted as phagocytosis of lipid droplets by these cells.
Although the distinct role of hyperlipidaemia in the development of glomerulosclerosis is still controversial among researchers (Kelley & Izui, 1983; Wennberg et 01., 1984; AI-Shebeb et 01., 1988) , fat emboli in glomerular capillaries of choline-deficient rats (Hartroft, 1955) and of patients with diabetic glomerulosclerosis (Kimmerstiel & Wilson, 1936; Hartroft, 1955) have been considered to be the initial event in the development of nodular glomerulosclerosis. Furthermore, it is also stressed that lipid accumulation in mesangial cells stimulates them to proliferate and produce excess basement membrane material (Moorhead et 01., 1982) , resulting in development of sclerotic glomerular lesions (Grond et 01., 1984; 1986) . The present AP A hamster had both lipid emboli in glomerular capillaries and lipid droplets in mesangial cells in the apparently expanded mesangial area, but, except for lipid deposition, such a grade and incidence of mesangial thickening and focal changes consisting of tubular atrophy and/or tubular dilation with proteinaceous cast were common to the other AP A hamsters killed at the same time, of which detailed histopathology will be published elsewhere. Moreover, glomerular lipid deposition has never been found in any aged APA hamsters which generally show marked glomerulosclerosis (Doi et al., 1987) . Therefore, the present glomerular lipidosis in a 12-week-old male APA hamster seems to have been brought about by trapping of excess blood lipids in glomeruli with thickened mesangium and have little relation to the later development of glomerulosclerosis in Syrian hamsters of this strain. 
